Under PACE programs, municipalities and counties form special tax districts to help property owners finance energy retrofits by allowing a property owner to place an additional tax assessment on his or her property.
1 Property owners who invest in energy efficiency (EE) measures and small renewable energy (RE) systems repay these assessments over 15 to 20 years via additional annual payments on their property tax bills.
State and local governments that implement the PACE model can address two major roadblocks to clean energy growth at the residential level 2 :
• Lack of Capital: Property owners often balk at the up-front cost of EE/RE improvements. While a portion of the U.S. population is willing to make the investment, most consumers are cautious about any investment, especially in the current economic environment. To finance EE/RE improvements, property owners have had to self-finance (e.g., get home equity loans) or rely on small-scale state or local government rebates and other financial incentives.
• Hesitancy to Make Long-Term EE/RE Investments: Because many homeowners move every 5 to 7 years, they might hesitate to make a long-term investment in a renewable energy system or energy efficiency improvements. However, PACE assessments are transferable, which leaves open the possibility for property owners to recoup their investment upon sale. 1 Assessments are similar to loans in that they allow a property owner to pay off debt in installations over a long period of time. However, PACE assessments are not legally considered as loans.
2 As of this writing, businesses are only eligible under the Sonoma County program. However, Boulder County will be opening its program to commercial property owners under the next round of funding in 2010.
3 A property buyer may require that all liens be settled before the property is transferred from the previous owner.
This fact sheet outlines the primary benefits of PACE financing and the basics of implementing these programs with a focus on how they can be designed and funded.
PACE Financing Benefits
PACE is designed to address the two roadblocks mentioned by:
1. Eliminating large up-front costs for energy retrofits 2. Reducing concern about investment recovery when the property is sold, because the financing is tied to the property itself rather than to the owner 3. Converting an annual or semi-annual payment into a net monthly cost similar to that of other personal expenses (e.g., cable, cell phone service). Note that these are partially or wholly offset by electric bill savings.
4. Improving access to credit at a competitive, fixed interest rate; in addition, PACE assessment terms of 15 to 20 years exceed typical home equity loan terms.
5. Reducing the likelihood of a negative impact on the municipality's credit or obligation risk, and thus, not endangering other municipal programs.
6. Providing accessible EE and RE information and/or educational programs; moreover, the programs are sponsored by the munici pality, which could engender more trust in the accuracy of the information as opposed to contractorled programs (Bailey 2009 ).
PACE Financing Basics
The pivotal innovation of PACE is the creation of EE/RE assessments that are tied directly to the house and repaid via the property owner's tax bill. The assessment, which is secured by a senior lien on the property, does not require an up-front payment. 4 The lien provides strong debt collateral in the event the homeowner-or business owner-defaults on the assessment. Because the assessment and lien are tied directly to the property, they can be transferred upon sale. The basic flow of financing activity is shown in Figure 1 . Once the project is complete, the property owner repays the assessment, usually over 15 to 20 years. However, the property owner will simultaneously experience reduced electric utility bills resulting from the EE/RE improvements. As with mortgages, the interest is tax-deductible for homeowners, although the principal is not.
A critical design element of the PACE model is the use of special tax districts known as clean energy assessment districts. These districts are regularly used in the financing of traditional local government projects (e.g., sewers and streetlights), and they provide two benefits for the localities. First, the special district shields the locality from risk, thereby ideally helping to protect its overall debt rating. Second, the special district allows the additional assessment to be placed only on property whose owners opt to participate in the program.
Federal Endorsement of PACE
Recovery Through Retrofit (CEQ 2009) identified three major market barriers to the widespread deployment of EE/RE technologies, one of which is access to affordable financing.
The interagency working group responsible for the report recommended providing program guidance to local government financing programs to address the financing barrier. The U.S. Department of Energy is also supporting PACE financing programs through technical assistance, webinars, and online resources for American Recovery and Reinvestment Act grantees that are pursuing long-term financing mechanisms for energy retrofits.
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The U.S. Department of Energy recently announced the release of $452 million in funds to 25 communities that received the grants as part of the competitive solicitation under the Energy Efficiency Block Grant Program. The funds can be used towards "innovative financing models to make these savings accessible, for example by offering low and no-interest loans that are repaid through property tax and utility bills" (U.S. DOE 2010), and can therefore be used towards implementing PACE programs.
State and Local Support for PACE
Designing a PACE program involves action at both the state and local levels. First, a state must establish laws enabling local governments to create special assessment districts that recognize EE and RE as public "goods." See Figure 2 for existing state legislation and programs. Next, each locality can pass ordinances creating assessment zones and authorizing lien creation and project financing. Finally, the locality establishes administrative and funding processes.
Options for Funding PACE Programs
A locality can choose from a variety of means to finance the assessments 6 : Table 1 summarizes the benefits and challenges of PACE funding strategies for current and forthcoming programs in California, Colorado, Maryland, and New York. Each of these localities designed its funding program to take advantage of its unique situation:
• Boulder County, Colorado, leveraged its high general obligation rating (AAA) to issue municipal bonds directly in public markets rated at A-(investment grade).
• Berkeley innovated by creating "micro-bonds." The city contracted with an aggregator (Renewable Funding, LLC) to periodically issue a series of small bonds at pre-determined fixed interest rates. Renewable funding, in turn, received third-party financing based upon the bond portfolios.
• Sonoma County and Palm Desert used available general funds. b Annapolis will launch Phase I of the EZ program in 2010, which is funded at $325k by grant money from the Maryland Clean Energy Center and will provide 50 assessments for homeowners. The interest rate for Phase I is unknown but is expected to be about 6% to cover administration costs. Phase II will be funded by bank loans.
c Note that $1.5 million was allocated for the pilot phase to finance 39 installations. However, only 13 assessments were completed, and thus the assessments did not exhaust the initial funding amount (Berkeley FIRST • Annapolis, Maryland, is partnering with local banks for funding for Phase II (program forthcoming).
PACE Design Considerations
Before adopting one of the program examples described here or designing its own program, a locality must first consider its financing situation and the program's goals and objectives. Additional considerations include intended program size, municipal bond ratings, targeted interest rates, willingness to work with an aggregator, level of comfort with risk, and the amount of interest in partnering with third parties that will need access to tax records.
Another important design element is the timing of the construction, funding, and lien assignment. Boulder issued bonds, received financing, and assigned the assessments and liens simultaneously with the start of project construction. Berkeley, on the other hand, assigned the liens and assessments at the completion of project construction and certification. Babylon followed Berkeley by assigning the assessment at the completion of construction, but they chose to assign the liens only when (and if) a default should occur. Each methodology provides benefits and challenges in terms of funding and administration that should be considered in program creation.
PACE programs can address major barriers to EE/RE deployment both by providing capital for the up-front investment and allowing for the investment to be transferred upon sale of the property. However, local governments must consider the benefits and challenges associated with alternative designs. Localities that consider beforehand all the programmatic elements mentioned-from program size to third-party partnering-will be better situated both to support EE/RE deployment to qualifying home and business owners and to avoid unwelcome political or financial repercussions.
